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WHAT IS CLAIMED IS: 

1. A thin film thicknessjar^asurement apparatus comprising: 
a light receiving unijxlirecting hght substantially perpendicular to a 

substrate and receivingxlight reflected from said substrate; and 

an analyze imit analyzing thickness of a thin film of said substrate 
according to intei^sity of reflected light received by said light receiving unit. 

2. The thin film thijsfeness measurement apparatus according to 
claim 1, wherein said hgn^eceiving unit comprises 

a hght source^anc* 

an optical fiber e^idMg hght from said Hght source onto said 
substrate, and recdts^Tig reflected hght from said substrate to guide the 
hght to said analyzje unit. 

3. The thin film thickness measurement apparatus according to 
claim 2, wherein said optical fiber is a branch type optical fiber guiding 
hght from said hght source to a plurahty of sites on said substrate, and 
receiving hght reflected from said plurahty of sites, 

said thin film thickness measurement apparatus further comprising 
a shutter selectively blocking plurahty of reflected hght received by said 
branch type optical fiber. 

4. The thin film thickness measurement apparatus according to 
claim 3, said analyze unit including 

a spectroscope dividing reflected hght from said substrate according 
to intensity of each wavelength, and 

a calculation unit csdculating thickness of a thin film of said 
substrate according to intensity of each wavelength divided by said 
spectroscope. 

5. The thin film thickness measurement apparatus according to 
claim 4, wherein said calculation unit calculates thickness of said thin film 
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by equations of: 



R = 



R(2, 1) + R(l, 0) X + 2 X p(2, 1) X p(l, 0) x k x cos(y) 
1 + R(2, 1) + R(l, 0) X k^ + 2 X p(2, 1) x p(l, 0) x k x cos(y) 



p(2,l) = i^ 



P(l, 0) 



no + 111 



R(2, 1)= p(2, 1)2 
R(l, 0)= p (1,0)2 
y = 4nnidJX 

where no is a refractive index of said substrate, ni is a refractive 
index of said thin film, n2 is a refi'active index of air, A, is a wavelength of 
light, and k is an absorption coefficient of said thin film. 

6- The thin film thickness measurement apparatus according to 
claim 4, wherein said calculation unit calculates thickness of said thin film 
by equations of: 

R(p+1,0)= ^""^ 



1 + C + B 
A = R(p+1, p)+R(p, 0) Xk2 



B = 2 X p (p+1, p) X VR(p, 0) X k X cos(y(p, 0) + y(p)) 
C =R(p+l, p)xR(p, 0)Xk2 



p(p+l,p)= ^ 



n(p) + n(p + l) 
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R(P+1,P)= p(p+i,p)2 

tanY(p,0)= ^ 

D = ^Kip-h 0) X (1 - p(p, p - 1)' ) X sin( Y(p -1,0) + y(P " O) 
E= p(p,p-l)x(l+R(p-l,0)) 

F= VR(P - 1. 0) X 0 + P(P, p.- 0' ) X cos(Y(p - 1, 0) + Y(p - 1)) 
Y (p) = 4 7rn(p)d(p) cos 0(p) / A, 

where no is a refractive index of said substrate, n(p) is a refractive 
index of the p-th layer of thin film from said substrate, n(p+l) is a 
refractive index of air, A is a wavelength of hght, and k is an absorption 
coefficient of said p-th layer of thin film. 

7. The thin film thickness measurement apparatus according to 
claim 2, said analyze unit including 

a spectroscope to divide reflected Ught from said substrate according 
to intensity of each wavelength, and 

a calculation unit calculating thickness of a thin film of said 
substrate according to intensity of each wavelength divided by said 
spectroscope. 

8. The thin film thickness measurement apparatus according to 
claim 7, wherein said calculation unit calculates thickness of said thin film 
by equations of: 

R(2, 1) + R(l, 0) X + 2 X p{2, 1) X p(l, 0) x k x cos(y) 
1 + R(2, 1) 4- R(l, 0) X k' + 2 X p(2, 1) x p(l, 0) x k x cos(y) 
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P(2, 1) = ^ 

pao) = i^ 

R(2, 1)= p(2, 1)2 
R(1,0)= p (1,0)2 
Y =47inid/?. 



where no is a refractive index of said substrate, m is a refractive 
index of said thin film, n2 is a refractive index of air, ^ is a wavelength of 
Ught, and k is an absorption coefficient of said thin film. 

9. The thin film thickness measurement apparatus according to 
claim 7, wherein said calculation unit calculates thickness of said thin film 
by equations of: 

R(p+1.0) ^-"^ 



1 + C + B 
A = R(p+l,p)+R(p, 0)Xk2 

B = 2 X p (p+1, p) X VR(p, 0) X k X cos(y(p, 0) + Y(p)) 

C = R(p+l, p)xR(p, 0)Xk2 

. . - . n(p)-n(p + l) 
p(p+l,p)= f—-!- 

n(p) + n(p + l) 
R(p+l,p)= p(p+l,p)2 



- 42 - 



tany(p,0)=:^ 

D - VR(P-1' 0) X (1 - p(p, p - 1)') X sin(Y(p - 1, 0) + Y(p - 1)) 
E= p(p,p-l)x(l+R(p-l, 0)) 

F - VR(P - 1. 0) X (1 + P(P. P - 1)' ) X cos(y(p -1,0) + Y(p - 1)) 
Y (p) = 4 7rn(p)d(p) cos 9(p) / A, 

where no is a refractive index of said substrate, n(p) is a refractive 
index of the p-th layer of thin film from said substrate, n(p+l) is a 
refractive index of air, X is sl wavelength of hght, and k is an absorption 
coefficient of said p-th layer of thin film. 

10. The thin film thickness measurement apparatus according to 
claim 1, said analyze unit including 

a spectroscope dividing reflected light from said substrate according 
to intensity of each wavelength, and 

a calculation unit calculating thickness of a thin film of said 
substrate according to intensity of each wavelength divided by said 
spectroscope. 

11. The thin film thickness measurement apparatus according to 
claim 10, wherein said calculation unit calculates thickness of said thin 
film by equations of : 

^ _ R(2, 1) + R(l, 0) X + 2 X p(2, 1) X p(l, 0) x k x cqs(y) 
1 + R(2, 1) + R(l, 0) X k^ + 2 X p{2, 1) X p(l, 0) x k x cos(y) 
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iij + n2 

pao) = ii^ 

R(2, 1)= p(2, 1)2 
R(1,0)= p (1,0)2 
Y=47cnid/?i . 

where no is a refractive index of said substrate, ni is a refractive 
index of said thin film, n2 is a refractive index of air, X is a. wavelength of 
hght, and k is an absorption coefficient of said thin film. 

12. The thin film thickness measurement apparatus according to 
claim 11, wherein SEiid fight receiving unit directs fight substantiaUy 
perpendicular to a substrate placed on a robot hand. 

13. The thin film thickness measurement apparatus according to 
claim 11, wherein said fight receiving unit is installed in a neighborhood of 
an outlet of a gate valve of a film growth apparatus. 

14. The thin film thickness measurement apparatus according to 
claim 10, wherein said calculation unit calculates thickness of said thin 
film by equations of: 



R(p+1,0)= 

1 + C + B 
A = R(p+l,p)+R(p, 0)Xk2 

B = 2 X p (p+1, p) X VR(P, 0) X k X cos(y(p, 0) + Y(p)) 
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C =R(p+l,p)xR(p, 0)xk2 

p(p+l,p). -(P)~n(p^l) 
■ n(p) + n(p + l) 

R(p+l,p)= p(p+l,p)2 

D 



tany(p, 0) = 



E + F 



D= VR(p - 1, 0) X (1 - p(p, p - 1)' ) X sin(y(p - 1, 0) + y(p - 1)) 
E= p(p,p-l)x(l+R(p-l,0)) 

F= VR(P - 1, 0) X (1 + p(p, p - 1)' ) X cos(y(p -1,0) + Y(p - 1)) 
Y (p) = 4 7i:n(p)d(p) cos 9(p) / X 

where no is a refractive index of said substrate, n(p) is a refractive 
index of the p-th layer of thin film from said substrate, n(p-i-l) is a 
refractive index of air, A, is a wavelength of light, and k is an absorption 
coefficient of said p-th layer of thin film. 

15. The thin film thickness measurement apparatus according to 
claim 14, wherein said light receiving unit directs hght substantially 
perpendicular to a substrate placed on a robot hand. 

16. The thin film thickness measurement apparatus according to 
claim 14, wherein said light receiving unit is installed in a neighborhood of 
an outlet of a gate valve of a film growth apparatus. 

17. The thin film thickness measurement apparatus according to 
claim 1, wherein said light receiving unit directs lights substantially 
perpendicular to a substrate placed on a robot hand. 
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18. The thin film thickness measurement apparatus according to 
claim 1, wherein said Hght receiving unit is installed in a neighborhood of 
an outlet of a gate valve of a film growth apparatus. 



19. A thin film thicknjB^smeasurement method comprising the 
steps of: 

directing Ugh^^bstantially perpendicular to a substrate, and 
receiving light i^eflected from said substrate; and 

anal^zliig thickness of a thin film of said substrate according to 
intensity^f said received reflected light. 



20. The thin film thickness measurement method according to 
claim 19, wherein said step of measuring thickness of said thin film 
includes the steps of 
10 dividing reflected light from said substrate according to intensity of 

each wavelength, and 

calculating thickness of a thin film of said substrate according to said 
intensity of each wavelength divided. 



21. A thin film thickness measurement apparatus comprising: 

a light source having a wavelen^h range of at least approximately 
220 nm to 850 nm; 

a projection unit guichng iiglit from said light source and directing 
the fight to a thin film formed onya substrate; 

a fight receiving u^it receiving fight reflected from said thin film or 
said substrate; 



said reflecte^H^ght received at said fight 



a spectroscope aispe^mg 
receiving unit for eachf wsK^elen^ 
10 a calculation uAic (ialculatihg^ickness of said thin film according to 

intensity of said reflected fight in a wavelength range of approximately 220 
nm to 850 nm dispersed by said spectroscope. 




22. The thin mm thickness measurement apparatus according to 
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claim 21, said projection unit including/an optical fiber guiding light fiom 
said light source and directing Ught to^'^a thin film formed on said substrate, 

said hght receiving unit including an opticfd fiber receiving said 
reflected Hght from said substrate and guiding said received reflected light 
to said spectroscope, 

23. The thin film thickness measurement apparatus according to 
claim 21, wherein said hght source comprises a plurahty of lamps provided 
in the same casing and of a different wavelength range. 



24. The thin film thickness measurement apparatus according to 
claim 23, wherein said plm^^EtjN^f lamps include a deuterium lamp and a 
halogen lamp. 




The thin film thickness measurement apparatus according to 
claim 23, wherein sai^/plurahty of lamps can be turned on independently. 

Im thickness measurement apparatus according to 
claim 23, Wher^n saS/d calculation unit calculates thickness d of said thin 
film by equations of: 





p(2, 1) X p(l, 0) X k X cos(y) 



+ 2 X p(2, 1) X p(l, 0) X k X cos(y) 



R(i, 



0)= p (1,0)2 
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10 



Y =47niid/;i 



where no is a refractive index of said substrate, m is a refractive 
index of ^Lid thin film, n2 is a refractive ind^x of air, A. is a wavelength of 
light, k is an absorption coefficient of said thin film, and R is light 
15 reflectance intensity at said Hght wavelen'gth X , according to intensity of 
said reflected light dispersed by said spectroscope. 

27. The thin fQm thickness measurement apparatus according to 
claim 23, wherein said calculation unit calculates thickness d(p) of the p-th 
layer of thin fQm from said substrate by equations of: 



10 



R(p+1, 0) = 



G + H 
1 + J + H 



G = R(p+l, p)^R(p/0) 



^ n(p)4i/(p 
R(p+l,p/= p/^+l',p)2 



tan Y (p, 0) = 




H = 2 X p 6+1. p)/< VrJM) X k(p) X cos(y(p, 0) + y(p)) 



J = R(pM-l,p)x 

/ y 

/ _Li \ / "(p)-7'"yP + 
p(p+l,p)- y 



D = VR(p-1,/)) X (1 - p(p, p - 1)') X sin(Y(p - 1, 0) + y(p - 1)) 



E= p(p,p-l)x(H-R(p-l, 0)) 



F = Vr(p / 1, 0) X (1 + p(p. p - 1)') X cos(y(p - 1, 0) + y(p - 1)) 



15 



Y (p) = 4 7ih(p)d(p) cos 0(p) / X 
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where no is a refractive index of said/substrate, n(p) is a refractive 
index of said p-th layer of thin film from said substrate, n(pH-l) is a 
refractive index of air, A, is a wavelength''^of Ught, and k(p) is an absorption 
20 coefficient of said p-th layer of thin film/ according to intensity of said 
reflected Ught dispersed by said spectroscope. 

/ 

28. The thin film thickness m^easurement apparatus according to 
claim 21, wherein said light source includes a pluraHty of lamps of different 
wavelength ranges, provided respectively in different casings. 




29. The thin film thickness measurement apparatus according to 
claim 28, wherein said pluraH^f of lapips include a deuterium lamp and a 
halogen lamp. 



30. The thin 
claim 28, wherein- 



lin film tMdcness measurement apparatus according to 
/said plui^ahw of lamps can be turned on independentlj 



31. The thin 
claim 28, whe^ 
film by equa 



1 + R(2, 1/ + R(l, 0) X k' + 2 X p(2, 1) x p(l, 0) x k x cos(y) 




dependently. 



thickA^ss measuremen^'^paratus according to 
alculation\mi*xaIculates thickness d of said thin 



(1, 0) X k' + 2 X p(2, l)xp(l, O)xkxcos(Y) 



p(2,l) = i^ 



p(l,0) = i^ 



R(2, 1) = p(2, 1)2 



-49 - 



R(1,0)= p (1/0)2 



10 



Y = 47tnidyA.i 



15 



10 



where no isja refractive index of said substrate, ni is a refiractive 
index of said thin felm, n2 is a refractive index of air, X is a wavelength of 
Ught, k is an absorption coefficient of said thin film, and R is light 
reflectance intensity of said Ught wavelength X , according to intensity of 
said reflected light dispersed by said spectroscope. 

32. The ichin film thickness measurement apparatus according to 
claim 28, wherein said calculation unit calculates film thickness d(p) of the 
p-th layer of thm film fi'om said substrate by equations of: 



R(p+1, Gr= 




R(p+i,pHR(p, 0)Xk(p)2 



, p) X VR(P, 0) X k(p) X cos(y(p, 0) + y(p)) 
R^0)xk(p)2 



J . ) ^ n(p)-n(p + l) 
n(p) + n(p + l) 

L(p+l,i))= p(p+l,p)2 



tanyCp, 



0) = 



D 



E + F 



D = Mp-l, 0) X (1 - p(p, p - 1)') X sin(Y(p - 1, 0) + y(p - 1)) 



E= p(p p-l)x(H-R(p-l, 0)) 



F= VR(i) - 1, 0) X (1 + p(p, p - 1)' ) X cos(y(p -1,0) + Y(p - 1)) 
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y (p) = 4 7rn(p)d(p) cq's e(p) / X 



where no is a refractive index of said substrate, n(p) is a refractive 
index of said p-th layer of thin film from said substrate, n(p+l) is a 
refractive index of air, ^ is a wavelength of light, and k(p) is an absorption 
coefficient of said p-th layer of thin film, according to intensity of said 
reflected light dispersed by said spectroscope. 



33. The thin film thickness measurement apparatus according to 
claim 21, wherein said fight source includes a halogen lamp having a 
wavelength range ot at least approximately 400 nm to 850 nm, 

wherein said calculation unit calculates thickness of a thin film of 
said substrate according to intensity of said reflected fight in the 
wavelength range/of approximately 400 nm to 850 nm dispersed by said 
spectroscop 




inlfilm thickness measurement apparatus according to 
claim 33, wherein/saLd calculation unit calculates thickness d of said thin 
film according ijp equations of: 




[2,1) 



+ R(l, 0) X + 2 X p(2, 1) >^p'(l, 0) X k X cos(y) 



R(2, 1) + R(l, 0) X k' + 2 X p(2/l) x p(l, 0) x k x cos(y) 



p(2,l)/=i^-"^ 



P(l, 0 



R(2, 



n, +n. 



Ho +n, 



)= P(2, 1)2 



R(1,0)= p (1,0)2 
Y =47cnid/X 



where no is a refractive index of said substrate, ni is a refractive 
index of said thin film, n2 is a refractivi index of air, A, is a wavelength of 
light, k is an absorption coefficient of said thin film, and R is reflectance 
intensity of light at said light wavelength X , according to intensity of said 
reflected Hght dispersed by said spectroscope. 

35. The thin film thickness measurement apparatus according to 
claim 33, wherein said calculation unit calculates thickness d(p) of the p-th 
layer of thin film from said substrate by equations of: 



R(p+1, 0) = 



G + H 
1 + J + H 



G = R(p+ 1 , pH'R(p , 0) >< k(p)2 

/ 

H = 2 x/(p+y, p) X VR'(P, 0) X k(p) X cos(y(p, 0) + Y(p)) 



p(p+l, W = 



J = jl/x/R(p, 0) X k(p)2 

p + 1) 



(# + 1 



n(/i 



(P + 1) 

R(p+i/p) = /pa)+i.'p)2 



tany ( 



D 



fE + F 



D. = VR(p-/i, 0) X (1 - p^p - 1)^) X sin(y(p - 1, 0) + Y(p - 1)) 



E= p(p, p/-l)x(H-R(p-l, 0)) 



F= VR(p/- I 0) X (1 + p(p, p - 1)') X cos(Y(p - 1, 0) + Y(p - 1)) 



y(p) = 47in(p)d(p)cos9(p)/ A. 
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where no is a refractive index of said substrate, n(p) is a refr active 
index of said p-th layer of thin film from said substrate, n(p+l) is a 
refractive index of air, X is a wavelength of light, and k(p) is an absorption 
20 coefficient of said p-th layer of thin according to intensity of said 
reflected light dispersed by said spectroscope. 

36. The thin film thickness measurement apparatus according to 
claim 21, wherein said projection u^it is arranged at a position directing 
light substantially perpendicular tp said substrate, 

wherein said light receiving unit is arranged at a position receiving 



light reflected substantially 




dicular from said substrate. 



37. The thin filni thickness measurement apparatus according to 
claim 36, wherein said^rojectiwi unit includes one optical fiber guiding 
fight from said fighysource ar/d directing fight substantially perpendicular 
to a thin film fornied on said ^ubstrate, 

wherein said fight receaving unit includes a plurafity of optical fibers 
respectively arranged around\aid one optical fiber^and respectively 
receiving fightA'eflected from sai 

/ i 

38. The thin film thickness measurement apparatus according to 
claim 37, wherein saia one optical fiber and said plurafity of optical fibers 
are cyfindricBl,Spxical fibers having the same diameter, 

wherein said plurality of optical fibers include six optical fibers. 

39. The thin film thickness measurement apparatus according to 
claim 36, wherein said fight receiving unit includes one optical fiber 
arranged at a position receiving fight reflected substantially perpendicular 
from said substrate, and 

wherein said projection unit includes a plurality of optical fibers 
respectively arranged around said one optical fiber to guide fight from said 
fight source and respectively directing fight substantiaUy perpendicular to 
a thin film formed on said substrate. 



\ 
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40. The thin film thickness measurement apparatus according to 
claim 39, wherein said one optical fiber and said plurality of optical fibers 
are cylindrical optical fibers having the same diameter, 

wherein said plurality of optical fibers include six optical fibers. 

41. The thin film thickness n^easurement apparatus according to 
claim 21, wherein said calculation ui^it calculates thickness d of said thin 
film by equations of: 



R(2, 1) + R(l, 0) X + 2 ^ p(2, 1) X p(l, 0) X k X cos(y) 
1 + R(2, 1) + R(l, 0) X k' Y2 X p(2, 1) X p(l, 0) x k x cos(y) 



P(2, 1) 



p(l, 0) = 




R(2, 1}= p(2, 1)2 



R(i, o; = 



y = 47cnid/?i 



where no is a refractive index of said substrate, ni is a refractive 
index of said thin film, /n2 is a refractive index of air, ^ is a wavelength of 
fight, k is an absorption coefficient of said thin film, and R is reflectance 
intensity of fight at said fight wavelength X , according to intensity of said 
reflected fight dispersed by said spectroscope. 



42. The thin' film thickness measurement apparatus according to 
claim 21, wherein said calculation unit calculates thickness d(p) of the p-th 
layer of thin film from said substrate by equations of: 
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10 



15 



20 



R(p+1, 0) = 



G + H , 
1 + 1 + 




G = R(p+ 1 , /p)+R(p , 0) X k(p)2 



H = 2 X p (p+1, p) X VR(P, 0) X k(p) X cos(y(p, 0) + y(p)) 

J = R(p+ i p) X R<p, 0) X k(p)2 
/ 

P(P^1.P)- "OP)-n(p.l) 
n(p) + n(p + l) 

R(p+l.p)= p/(p+l,p)2 



tany(p, 0) 



D 



E + F 

D = VR(P-il'0><tt^(P, P - 1)' ) X sin( Y(p - 1, 0) + Y(p - 1)) 




E= p(p,pf-l)>v(l+R(p-l\0)) 



\ 




F= V'^(pf 1#) X (1 + P(P. P - 1)' ) X cos(y(p -1,0) + y(p - 1)) 

/ 1/ 

y(J) = 4 Mp )d(p) cos e(p) / X 

is a r^-activejjadex of said substrate, n(p) is a refractive 
index ^f sai^i ^-th layer of thin film from said substrate, n(p+l) is a 
refrac&^inaex of air, ?i is a wavelength of light, and k(p) is an absorption 
coefficient offsaid p-th layer of thin film, according to intensity of said 
reflected lignt dispersed by said spectroscope. 



43. The thin film thickness measurement apparatus according to 
claim 21, wherein said thin film comprises a transparent conductive film, 
said substrate having a coat of a reflective film. 



25 



44. The thin film thickness measurement apparatus according to 
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claim 43, wherein said reflective film has an araa larger than 0% and not 
more than 50% the area of a region subjected tp film thickness 
measurement, 

wherein said calculation unit calculators thickness of said thin film 
ignoring reflectance at said reflective film. 



I La 



45. The thin film thickness measurement apparatus according to 
claim 43, wherein said reflective film has an area 50-100% the area of a 
region subjected to film thickness measurement, 

wherein said calculation unit ^measures thickness of said thin film 
5 ignoring influence of hght transmi^ed^o an underljdng thin film. 

46. The thin film thickness measurement apparatus according to 
claim 43, wherein said reactive film is a metal film or an alloy film with 
tantalum, titanium, aluminum^ chromium or molybdenum as a main 
component. / / / 1 

47. An eleictronic corrfpone:it fabrication apparatus comprising 

a film growth apparatus; an 

1/7 
a thin film thickness measure! 

a ]i^ht^ntce, 

5 a projection unit guiding hght from said hght source and 

directing hght substaiftially perpendicular to a thin film formed on a 
substrate, / 

a hght deceiving unit receiving hght reflected from said thin 
film or said substrate, 
10 a spe/troscope dispersing reflected hght received at said hght 

receiving unit according to each wavelength, and 

a capitulation unit calculating thickness of said thin film 
according to intensity of said reflected hght dispersed by said spectroscope, 
said thin film thickness measurement apparatus provided in a 
15 fabrication hne of electronic components jand at a position carrjdng out 

thickness measurement of said thin film' immediately after film growth by 




ratus including 
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# 



said film growth apparatus. 



48. The electronic/component fabrication apparatus according to 
claim 47, wherein said projection unit includes a pluraMty of projection 
units directing light guided from said light source simultaneously to a 
plurality of sites on said i^ubstrate, 

wherein said Ught /receiving unit includes the pluraUty of light 
receiving units receiving? Hght reflected at said plurality of sites. 



49. The electronic component fabrication apparatus according to 
claim 48, said thin film thickness measurement apparatus further 
including 

a plurality of first connectors attached respectively at a leading end 
of said plurality of figh t receiving units, and 

a second connector having one end connected to said spectroscope, 
and the other end conr ec^^edT^o'sitv of said plurafity of first connectors to 
guide fight from the connecjted first ponnector to said spectroscope. 



claim 49, wherein each 
connector has a coUective 




50. The electronic 



film 




'component fabrication apparatus according to 
said plurality of first connectors and said second 
lens incorporated respectively. 



thici 



less 



The eleqtro^ic^omponenl fabrican.on apparatus according to 

rement apparatus further 



ce cafi oration projection unit guiding fight from said fight 
cting fight substantiaUy perpendicular to reflective material 



a reflectance cafib^ration fight receiving unit receiving fight reflected 
from said reflective material, and 

a reflectance cafibration unit cafibrating a parameter used in 
calculation of thickness of said thin film by said calculation unit according 
to fight received by said reflectance cafibration fight receiving unit. 
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] 

52. The electronic component fabrication apparatus according to 
claim 51, said thin film thickness measurement apparatus further 
including / 

a light source calibration projection ynit guiding light from said light 
source and directing Hght to reflective material of light, 

a light source caHbration light receiving unit receiving light reflected 
fi'om said reflective material, and j 

a light source amount reduction detection unit detecting reduction of 
an amount of light of said light source^according to light received by said 
hght source calibration light receiving unit. 



53. The electronic component fabrication apparatus according to 
claim 52, said thin film thickn^sloie^surement apparatus further 
including 

a disturb 
a disturbance 



ance ligh^r receiv:ftig unit receiving disturbance hght, and 
ance li^ht calib'ration iinit calibrating a parameter used in 



calculating thickness^ saidXhin film 



hght received by said disturb 



54. The 
claim 47, said t 
including 




lectrqnic coinpcment 
thiAiness 



by said calculation unit according to 



ce Hght receiving unit. 



i^ti 




■abricaji^ir apparatus according to 
rement apparatus further 



a Hght source caHbration projection unit guiding Hght from said Hght 
source and directing Hght to reflective material of Hght, 

a Hght source caHbration Hght receiving unit receiving Hght reflected 
from said reflective material, and 

a Hght source amount reduction detection unit detecting reduction of 
an amount of Hght of said Hght source according to Hght received at said 
Hght source caHbration Hght receiving unit. 



/ 



55. The electronic component fabrication apparatus according to 
claim 54, said thin film thickness measurement apparatus further 
including 
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) 

a disturbance light receiving unit receiving disturbance light, and 
a disturbance light calibration unit calibrating a parameter used in 

calculating thickness of said thin film by said^alculation unit according to 

Ught received at said disturbance hght receiving unit. 

56. The electronic component fabriG4tion apparatus according to 
claim 47, said thin film thickness measurement apparatus further 
including 

a disturbance hght receiving unit/receiving disturbance light, and 
a disturbance Ught calibration unit cahbrating a parameter used in 

calculating thickness of said thin filmyby said calculation unit according to 

Hght received at said disturbance Ugnt receiving unit. 



t receiyina unit includes an optical fiber receiving 
s^rateVnd guiding said received-reflected light 



57. The electronic component'fabrication apparatus according to 
claim 47, wherein said projection'^nit includes an optical fiber guiding 
hght from said Hght source^and directing lijght to a thin film formed on said 
substrate, 

wherein said H 
reflected Hght from 
to said spectrosco 

58. An ^lep^ronic component falirication method comprising the 
steps of: 

growing a thin filr& on a substrate; 

directing Hght s\:mstantiaUy perpendicular to said thin film formed 
on said substrate immediately after film giowth; 




receiving Hght reflected from said thin film or said substrate; 
dispersing sai^ reflected Hght according to each wavelength; and 
calculating thickness of said thin film according to intensity of said 
reflected Hght dispersed. 

59. The electronic component fabrication method according to claim 
58, wherein said/step of directing Hght includes the step of directing Hght 
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substantially perpendicular to s 
plurality of sites on said subs^ 

wherein said step of r 
receiving plurality of light re 



bstrate simultaneously onto a 
mmediately after film giowth, 
eflected light includes the step of 
cted frorri^aid thin film or said substrate. 



- 60 - 



